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Few studies have been conducted in Chinese dormitories, and these studies focused on health 1 0 6 effect of environmental characteristics, including visible dampness and mold, room ventilation and 1 0 7 crowdedness [28, 29] . In this study, we conducted the first microbiome asthma association study 1 0 8
in Chinese university dormitories. The analysis aims to disentangle the association between 1 0 9 microbial diversity/abundance, environmental characteristics and asthma. Previous hypothesis and 1 1 0 observation were also tested in the dormitory dataset. Microbiome data were mainly analyzed by Quantitative Insights Into Microbial Ecology 1 4 5 microbial diversity and abundance analyses were produced, and the protective and risk taxa 3 1 8 showed clear phylogenetic pattern with distinct derived ecological niches. A limitation of this 3 1 9 study is that due to the small amount of dust collected by petri-dish collector, we cannot conducted 3 2 0 the third-generation sequencing with higher taxonomical resolution. Also, the cross-sectional 3 2 1 study design limits the possibility to draw conclusions on causal effects.
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In conclusion, we present here the first microbiome asthma association study in university 3 2 3 dormitories, and identified a list of protective and risk microbes derived from different ecological 3 2 4
niches. The study demonstrate the importance of incorporating ecological and evolutionary 3 2 5 concepts in disentangle the microbes associated with respiratory health. This study can promote 3 2 6 current understanding of microbial exposure and asthma and future practice to maintain healthy 3 2 7 indoor microbiome. . K  i  r  j  a  v  a  i  n  e  n  P  V  ,  K  a  r  v  o  n  e  n  A  M  ,  A  d  a  m  s  R  I  ,  T  ä  u  b  e  l  M  ,  R  o  p  o  n  e  n  M  ,  T  u  o  r  e  s  m  ä  k  i  P  ,  L  o  s  s  3  5 . P  e  n  d  e  r  s  J  ,  T  h  i  j  s  C  ,  v  a  n  d  e  n  B  r  a  n  d  t  P  A  ,  K  u  m  m  e  l  i  n  g  I  ,  S  n  i  j  d  e  r  s  B  ,  S  t  e  l  m  a  F  ,  A  d  a  m  s  H  ,  4  7  8   v  a  n  R  e  e  R  ,  S  t  o  b  b  e  r  i  n  g  h  E  E  :   G  u  t  m  i  c  r  o  b  i  o  t  a  c  o  m  p  o  s  i  t  i  o  n  a  n  d  d  e  v  e  l  o  p  m  e  n  t  o  f  a  t  o  p  i OR calculated for 0.001 increase for taxa with abundance < 0.001; 0.01 increase for taxa with abundance 0.001-0.01; 0.1 increase for taxa with abundance 0.01 -0.1. OR calculated for 0.001 increase for taxa with abundance < 0.001; 0.01 increase for taxa with abundance 0.001-0.01; 0.1 increase for taxa with abundance 0.01 -0.1. stone (3), wood (4); e Floor cleaning method: dry (1), wet (2); f Floor cleaning frequency: < 3 times/week (1), > 3 times/week (2); g Wall surface type: paint (1), wall 5 3 6 paper (2); h Window orientation: south/north (0), east/west (1); i Curtain cleaning frequency: 2 times/year (0), 4 times/years (1); j Plant in room: no (0), yes (1). 5 3 7 5 3 8 5 3 9 Table 6 . Association between environmental characteristics and risk/protective genera in air dust. Beta coefficient was calculated by linear regression models and 5 4 0 only significant beta are shown (p < 0.05). Genera identified to be protective in this study are coded with green color, and genera identified to be risk are coded with 5 4 1 green color. OR calculated for 0.001 increase for taxa with abundance < 0.001; 0.01 increase for taxa with abundance 0.001-0.01; 0.1 increase for taxa with abundance 0.01 -0.1. 
